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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve controllability of 
an internal combustion engine by satisfactorily 
performing initial determination of a crank angle, 
irrespective of the advanced condition of a VVT 
mechanism and as a result correctly implementing 
cylinder discrimination. 

SOLUTION: A VVT mechanism (rotation phase 
adjustment mechanism) 1 0 adjusts rotation phase 
between a crankshaft 1 and an intake cam shaft 3, and 
the degree of the advance angle of the VVT mechanism 
10 is controlled, depending on an engine operation 
conditions. A crank angle sensor 20 outputs an NE signal 
corresponding to the rotation of the crankshaft 1 . A cam 
angle sensor 30 outputs a G signal corresponding to a 
prescribed reference rotation position in accordance 
with the rotation of the intake cam shaft 3. A CPU 41 
within an ECU 40 determines the crank angle of the 
internal combustion engine, based on the G signal 
synchronized with during a predetermined crank angle 
determination range. From a relative position between the determination range and the G signal, 
the CPU 41 also estimates the degrees of advance angle of the WT mechanism at a timing of 
an initial crank angle determination, such as engine starting and delays the crank angle 
determination if the degrees of the advance angle is at or larger than a prescribed value. 
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ttt^x^z < mM-rzm^. Gm##«B9Era*>6J* 

[0 04 5] #A;$ir>1f 3 0<D#AfIJRg3 

9»(C*s^5SETCfi*i, VVTSiI#K?<E>S ETC 

[0046] *HJ6(DJK«-Ctt. fe>1ftH*tttt&g<D 
(G«#^y*<DlJ»90 *NE«#lffl# 
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iU WT^:iiftB#(DSETCffl?rS»CC, #1, # 

4«Rtcoi^r«s e Tcm<o^m.m^ r 8 - 1 = 7 j 

<tU #2, #3«IBfK:o0iT«SETC<l©*iJ3Efii* 
ri 0- 1 =9j 

•#1TDC, #4TDC0)«»CSETC<7, 
•#2TDC, #3TDC<Dtfeffi^CSETC<9, 

vvTiftftmisoRenBjLiisi 
[oo47]^fr^i. cpuiat&f^ v)m<D>?^> 

10 fftfBWKfcut, 

'#1TDC, #4TDC0Mffl^cSETC^7, 
•#2TDC, #3TDCCDtftUJB$(CSETC^9, 

[0 04 8] ^^>^ft««*s*±Stl*»^CCtt % » 

tffls©Gft-^©»*iEu<«ia^fc», 2?>?nmm 

20 [0 04 9] H^CC, H4CCte^T«it«# lafifro 
TDC^^jtStifeft *8<#3»«rtt. ffi^fr 
6rGm#3&i«Jji|KIBI»taS3&5, *©^tB2oo 
Gfe-^3&StttU3nrG«-^*«5>^GC^iEL/< 
hSft, #3TDC3WjEWCC«JJiJr*-5. «««>ra« • 
fc. G«#3WWlIKIBI^itt^rfeG«#*^>*GC 

&u8o° ca (i«m&> 

ti. *©SL ^^>^ft«»!l*iB»6StiSCi<!:a:S 0 
30 [0 050]i5^ CPU4 1 tCj:«3H!fSnSGm 

10im Gi^-5>^GC4 W>^y^>hT 
£<, i<Xf^7 , 10 2tlt Gft-^-te^ h#^>£S 
ETCCC r 1 0 j H^U *©f*2t^aa*— Bj»T 

[0 0 5 1 ] ifc 4 i6-i8{i, CPU 4 1CCJ:«5H 
*T £ ft £ N E M^©Sfi*#M3£^-T ^H-^^-hT? 

40 ^ D itfaB^f^^oim NEm-^co^^i/^ 
nan t c r *tHMu ^< v y'z 0 2 friBit 

aBU^^l/XBIHO^iaffit c r ( i ) iS5iaffllt c r 
( i - 1 ) tiPh^frZ.T&Mttm tratio*. tr 
atio=tcr (i)/tcr (i-l)i UT#tH 

[0 0 5 2]fOll Xf ^'2 0 4"Ctt. SulB^ajL 
/t/^UxHPltb^t ratio tmmUKh ( KKh 
50 <3) ££it$3U tratio^Khr*S*i§^{c 



(7) 

&fr*m%w s. 

[0 0 5 3 ] ^HtffcStSSre tt < X ^ 7 :/ 2 0 4 #5 

?*2 0 4#it^J^J3ft££, Xr^7'2 0 5t^ 
^>*KCtCl hl/ci, Xf*^^2 06CCil 

t?o -^2 06, 2 0 7r«. Gfg-*t#^>#GC 

ETC^lf^^>M, €-<D!fc£&S*-S**7*r id 

(DGmnm&frtc ct 5 Gcffl^ 1 2 ccftffstrci) 

[0 0 5 4] &©NE«&#Jtftffl'rB:KC = lt*^/c 

**W(TS. »^t^f^2 0 8teM^B$&NC 
= 0r&£<Dr, S»^^y^2 0 8*W^*iJglJL/T^ 

0 9«:jtt? 0 

[0 05 5] Xf^^OQm NEft#©^U^HI 20 
IWt*t r a t i o iBfJEtfK j (0. 3<Kj<l) 
±*Jtt8U trat io^KjTAnil -^'4 
OOCC^-CiSj^:ffi(D^aiWS*»fTSo -r&fc 

2 T DC, #3TDCm _hlE^T* v 72 0 9 

[0 056] g/c, NC^0X«t rat i o<Kj© 
W&taX, ^yy'2 1 0tej^rNEfB-5t#*>*N 30 
C* W>*lM> h U iK< Xf-;7'2 1 N 

/ctf). 7 ^'2 0 6fc:ji<2K GCffiGafcCTSETC 

[0 0 5 7] -eof^ NE©#»K:;*^?:/2 1 OjM» 

0ig^nrNC = 3(c^s<b, xf^'2 i i *W£.m 
Silbtxf ^ y'3 o otcittf. X7~ yy'2 l i#fT/e¥ij 

xr^^oo r tt&ifrr ss 7 <z>#— fctM*a«ai* 
Mft6 e W*K# i«Hf^#4ai«K:*j^r. 40 
«©*ma«CNE«#*3HA*3*iS«F. -Ttttoft* 
1, #4TDCKoSLfcB$, Xf^2 1 1 #tt®WJ50 
3*iSC<t£fr£ (03, 4#JS) o 
[005 8]^, m— fKfflktitiUkmtfC-o^X. mi(o 

»3*«XADV= 0"C|)6^X^^3 0 2tCil 
<fc. ^CDB^CDS ETCfI#7 J^iiJCPi' ^^CCJ:*) % VV 50 
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TJiftttJBirtt < Gm-^o^iEb < *tHr 
(«»JKIBrtCCG«#*^Bl/r(,»*3W5*i) *«J39T 

So 

[0059]f SETC^7^C*tltf. Gffi-5f<D 
7tCfcl^r, *©RfOGCtl*I(C# 1 TDCXB#4 

TDCftwr*. gc= i-e*n« Uf 

^30 4^YES) % Xf^30 6T#lTDCr 
**©*«S9U GC = 2r^B(^f77'3 05^ 
YES), ^3 0 7t#4TDCr*5g^l| 
TSo 

[0060] miwTDcmm, metcm->xxT 
vy'2 i 2-2 1 3^jmxm&, S^^NC. K 
c, setc, Gc*-eti-enotc^i;TL/-c*«yi* 
i^r-rSo ft**, m«^-rx^cDij»^ci:OGc^ 

1, 2<b£r£ig^C«:, @7^f'^3 0 6. 30 7 
©TDC«8«*m>r*©**H6©X^?r^2 1 2 Cc 

[006 1 ] ifc, X7-^*3 0 2r, SETC<7t 
*S<h«JMS*i5«te, VVT«ft«Wfc*9Gtt#© 

7'3 0 3^CilArVVTjift7^^XADVCCl ^ 
h-TSo @6(ClDXf ^2 12, 2 13* 

[0 06 2] XADV= 1 B-fey h3ft£<t. ^@ 
^6«Xf^*3 0 1 *W««89LTX^*:/3 0 2* 
8*««L, SgXf ^7'3 0 4 Kilt*. fUt, 
?7*3 0 4-3 0 7$C:fcl>T, GCjB(CS^r#lT 
DCX«# 4 T DC*fflJ?fJTSo 

[0 0 6 3] _bi£L/t03(D«^ #1, #4TDC© 
mmicf&L. SETC = 8i^:ScDr^^^^3 0 2^ 
YESi&l itt^0C^7>^««Ig9<D||J6^fiFnIS*l 
&<D&C*tU 04<D*§-£\ SETC= 4i^6OTXf 

^302^NOi&o, *<om<D*5>9nmw— 

[0 0 6 4] ^CC, ii«Xtttfcffi^K:o<,>T, 08CD 
?U-^*~ h&Cfi£l>ift^T£o S8<DXf^:/40 1 

£>X?-y74 0 2tcmfr, *<Dm(DS ETCfl#9fcLb 

*t*5*ccj:»). wTmnvtmxtj:<Gmn<DWL&iE 

K^fflr^^^ («gflKIHrt«CG«#aWftBLr 

[0 0 6 5] tLX. SETC^9t^n(t Gff-^<Z) 
^iEU<^r#Si*l»rL. Xf^'404-40 
7&C*5l>T, -e<DB$CDGC«l*Sk:#2TDCX«# 3 
TDC^WSU-TSo T^cC^^, GC= lT^tl^ (X^ 
^404^YES) , Xf-y7'406r#2TDCr 
&£^*«SIJU GC-2^n^(Xf^405^ 
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YES). *7 , 4 0 7r#3TDC-C*£!'*«ElJ 

[0 06 6]i8-C©TDCWR 06 GCH-oT;*-?- 
??"2 13^I*, &#3>*KC. SETC. GC4 

^-ft-eftotc* VTbr^mm^T-r^. &*s. MS. 
its -{zmv&WfcJiOGc* i , 2 ist-stt^-taj. 

08©*ir ;,:7-4O 6, 407<D?7>t>ftmm*ftt> 
•T*:<Ditt:m§<D?.7-v-72 1 3 (CittSo 
[0 06 7] g/c. Xf-^4 0 2t, SETCOr 
£>££*iJSiJ;5ft&ig£, VVTMftttMfCifcOGfl-Sf© 10 

■74 0 3fC^-CVVTjift7 7^XADV{C 1 

h-r-s. ^-©fg. s6(cM0X7 : -y-7-2 i 3*ntf-r 

«>. ^>^ftffiiJ#IS6fe3ft&<,>. 
[0 068] XADV= 1*5— B-fe-^ h^ft-St, #:|5J 

f7'4 0 4—4 0 7 tCfcl^-C, GCfflKS-^l^r # 2 T 
DCX«#3TDC*WJ-T.5„ 20 
[0 0 6 9 ] ±MLtcm3<Dm^. #2, #3TDCO 

mmcmb. setc = i 0 4&5©-ex^-7'4 0 2 

ftS©&t*fU 04 ©*§-£•, SETC = 6£fc-2>©-C* 
7^:/4 0 2*5NOi^cO. ^©B#©*^>^ft«glJ#i 

— m micm o e> ft & c £ <t & & „ 

[0070]±13Xt^"30 6, 3 0 7. 4 0 6, 4 
0 7 ©fBJti^-CffilHl © ^ ^ > ^ ftflSiJ*s%7 -T -5 ig« . 
«^iJ©^l4«*f^*^cB#«B©*lJ«te^fc3 ft. IS) 

^7>^ft«^j^7T^<t > *n*^rmf?isij©j^ 30 

[0071] ±ies6~8©Ma(cj:n«. wig©*^ 
> f «*ijsijb#k: v v t ittft tfc^fc * s ifij»f s ft-c X t- 

?73 0 2X»4 0 2©faftrt>#§^|WJ;*ft5*§i£. 
^■©B$©N Eil^S!ljA^'C«^7>5'ftfIJglJ^±§n 

-e©fg. mi so* ca d^jgf^-) /tw^> 

*>^-r££. ^»t§f©TDCt ! ©NEm-^*ljZ>^B#(c 

[007 2] jy±ff^Lfc^|)5S©^!lg{cJ:n«. «T 40 
(1) ^^>^ft«S"JEra<!:Gfi-^ (#A^Jl>Xfi^) 
VVTMl 0©jtftfi£«tSiJU -^©itftfi^ifRES 

<d-c. —mates' 7 >?nmmi>mtc2tiz>i><D(D. m 
wmi&<D%mft zjEmtemmfimms ft. mns©m«jsij 

v v rmm 1 o ©<i;fflft£jii2^rfflmr«a£)3: < mis. so 
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•a-?€»*»-r, tetanic mm (izmim) # 

•€•©*§*, VVTtS^l 0<mftW£< l cm<%rj:< . 
te8&u$&i-. Ml©^>*ftW5?iJ££fJlK:m\ ch> 
r«mfS«S"J^iEL, < ^L/r^M^»14^Sti^©$lJ 

[0 07 3] ( 2 ) Wemigi© *ft«5§iJB#K:8tlij 

snsvvTMi o©3t^fi*sgf«aw±£i&^ig 

3 ft S i I >o fc:ftflE£*sJIHB 3 n * . 
[0 074] ( 3 ) G<t*t©2g£B#*> <=>ffl)3iJ|ES©^7 

KN Em^-'^UX^S^^SSftS^TSfil*^^ 

b#. ??>fn<Dmw\%mcz><DT, writes©* 

T. «^-h©^|g*iife< <tfe*H*S^©^ffi*5a§«: 

[0 07 5 ] (4) W[5im(i!©^5>fft*i]!?i«fCteC^ 
T. #Aft-fe>-tf-3 0©ifI<&tfW£M (Gfi^^-> 
*) «Aj&^ffStrc. *©B$*©SETC«i*S*IJS 

3ft£©-e. -e-©<&M^*#SL-o-ovvTiiftt*^i^ 

[0 076] (5) ^7>i-ft|lWI6?nSB|, 1*3 
WAN** 1 tmaittt 9 9 > * > y L/ /cf^tc 7 > i/ ft 
*J8iJ*5H^3ftS©-r. <S(c ^ 7 > i-ftflSij*5-B#e<jcc 

[0 07 7] ^c*J2)s:^H^«, iiaiJWCC^fiD^JBtcr ft 

©it§#tttt&H (Gi^7-;^) *Si4^# 1, # 
4^fgf« r 7 j , #2, #3^fgf{i r 9 J il/tl,>fc. 

COGl^^^+aS^Wtf. VVTit 
ft©i*SS«NEff^©l raRI (10° CA) *ji"C* 
ofc. CftOC^tU. VVTjlft©it^S^mtfNE^ 

-^©i. 2ffl^eft ( i o~2 o- cAmg.) <tu * 
(Off SffiHrtrw v v TiiMttsl-c* ->r hVM<oi; 9 
>*ftWSiJ©»&£f^T£J:^cLr&J:(,>„ ftftW 
CCtt. SETCifflMf?:. #1. #4 atfaftt T5 
(X«6) jil, #2, #3*IBiW T7 (X«8) J 

•#1TDC. #4TDC©«|fcBB#{CSETC<5. 
•#2TDC, #3TDC©^tH8$tCSETC<7 > 

[0 07 8] £tc, *Aftt>t3 0Oi^WfiH 
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m&&5£? 4«J*CtJ:t». Wittf, $7Jle]©f 7>*ft 

^iJB^ccfcwssETCfii*!. rvvT*»*tt»j -c 

+ VVTiift<Dl i iF^fiJ -C©S ETCfilJ:^ fe/hSC^JS 

[oo79] ±BXtt©j&*ct*. G<mti&* (05 

10»»Gfi^ty h#^>£SETC©-fe:> h^a 

n«:«i< NE<t^A*^F$-C7^?br*i*. mne 
«-*t©S(li£#K: r g c ©©flim^a^ s e t c ffi©-fe ? 
f-a*a&ff5 <05©a!ia£Ei6K:&gi£t?) . 
Gm^a;^©NE<i^--c«sETCfii*s-M»^n 

SETCfI#sji>ffa03, 4tt>©&ffi<!:t;m& 

[008 0] c ^ urNE<t-^©SJjA^{crGCtt©jjn 
ir^a^ set c«©-fe 9 hMa^tf mmic 
a. vvTmmfiVii&zm-rmsicte^x. #i. #4 20 

mefO^JKHrt-CSETCffl^ Tl 0-^9 j 

s„ -e-ftSfc, frieH?©^^^-?^ 0 2©^^ tse 
tc^8#>? j ©aaaic^Mu setc<8©*&£ 

«C. VVTj*miWfc*9G«#©ttJWEL<K»-C* 
ttt»?JIBtt#*a£fflKU VVTIft77yXADV 
fc 1 » h LT*©«te#i»CC:toWS*7 
feStltTS. ±IE©iI<3. &#3>£©tliflE*15Jft&N 

Efi-^tdiA^r^ife-rntf, Gfi-*t £NEfi-^<t©Rg 
©B#raraps*^Sfc5s < r & . ©s&fp#«iii 

[008 1 ] ±M£fm<Dm&e\*. Gft-^A^ISHc r s 
ETC= 1 0 j £-te* hU NEff-ifA^ttSE 
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#A2j«©NE(t#A*«{C0*»6 V7 -j 

•?'-?2>iy5>2*mi.>. p|:*7^>£©ffiK:g-3SVVT 

[0082] ±imM<mmxu. t^i/tnmmcvk 

r * 5 > * ft -s. 

[0083] ±iaat©»«r», ^mnmsm^ 

mmtmrn-cnm-r sp&tctt. *9>*ft-fe>i»-*»*A 

[02] f7>^ft-b>it<t*i,ft-fe>-9-i^ffi;ALr 

[13] VVT««*sjSBlft«Si(C*4l^©«^lH^ 

[04] VVTW60' CAitfttjOS{C*SNF©« 

[0 5] G«#©«&3ftMfcflVr7n-*r- h. 
[0 6] * 5 > *fc#irai|©fc*©N Eft#©9Jii*-Ma 

[0 7] #-^i©MU)Mi*mt 7 n-? t - h. 
[0 8] it«^«©*Utt!Hl*Sx-i-7 0--^ + --h. 

i"**>#m. 3 10 

■fe>1*\ SO-ftAft^t, 40-ECU. 4 1-* 
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